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mmm 

C»#3Si 3 N^^^;i/§tfM0Sh^>i;^^-hP^^^;^S9M0Sh^>^x 
9 > # - ©y- h it@©^«M^PMT'fe *; , fffiBP^ * ;i/Mmos h ^ > s; 

ffrl2P^^^;i/MMosh^>^x^-<DPM^- hii*^-0#^ii/'j3>^ 
irffHP^^^^Mosb^^^^^-cDPM^- hmmtfm— ©#mh^u 

«s**-©NM«stfr s-^tfi h fe^at-r sat*3s iM4 v%-r*i# i ^tc 

sa*©«MMMos^##:^a 0 
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©!Mli2 0 0 0A^e> 6 0 0 0 A<DmWZ%>Z>Z£ZftfflL}l-?Zm$.TMl 

i o ] ffffB^— co#MSi/ y n > £ t&ffias— u * 

t&fi»-©#*gfiS/U a>CDKJ*««5 0 0A*62 50 0 A©«HT&y, ifffH 
f&-©lS»L&4feJE§S'y-!M > K©I8J£#5 0 0A*62 50 0 Affi^Ht'fe-51 i: 
Sr^at-rSIII^ 1 £ fete 3 tCfB«<Z>*B«MMOS¥##ago 

i i ] B&fHN^ -v * ;i/Mmos h^yPx*-&£ ftf SHP^ -V * ;i/ 

**»^©I&8B«— ©#tS©2/U3>)^&3&-5f&iB««t#©Kfftt2 0 0 OA* 
£ 6 0 0 0 AfiDttBTefe U , tcfSBN^ * frmms h 5 y VX. * - £ J: tfiufBP^ 

^©IJffiS— ©#>»a^U=i>©|9SHfi*ni#<3DlRA?tt5 0 0A*&2 5 0 0Affl 

iHt^sr t i nm i o v^*i# i mizmmoftmmms 

1 0 14 ~9 X 1 0 18 atoms/cm 3 T?&<5 V > $. fettflfcaR $/- h jBStffl*« 

1 3 ] strffijttttti«»fi*»- ©MM«s£#tt>p«<»»a!* i x 

1 0 19 atoms/cm 3 J^_h7?&S U > * fcttflfc* S>- h*g#Ht# 1 0 0 Q 

e>tra a /ass-eft y , ss«»*»wpp»/tc * e>^ppm/Tc«r« 

1 0 14 ~9 X 1 0 18 atoms/cm 3 T**>S>Ka>^fcliBF 2 &'^», >- hSfiti^ 
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It 7 lCgHS©ffiffi^[M0S^#^|^@ o 

1 O^atoms/cm^JiT^S^nV^feliBFg?:^*. $/- Mgmifitffm Q / 

o 

Hf#£l 7] BrfSHN^-V^;i/MMOSh^>^X^-(Z)PM^- h«^B«fc 
^J/V3>ttMlI^l X 1 0 18 atoms/cm 3 J^_h(Z)/jfn>^fc«BF 2 $:-g- 

t? z. t zmmntzm&Tg. i * 2 ^ fctt 3 atf£<z>*sfi§$!iios¥&ttgiR. 

[ft 3^ 1 8 ] ifflHN^ -V * ;i/MMOS h ^ > # - £ J: t^BatHP^ ^ * ;i/ 

&-&mm(Dmsb^ypx*-*^tiZL£Z!&WL}i-tz>m&mi £fr&2-tt=. 

It 3 lCgB«®ffiffiMM0S^#^|gS o 

[St 1 9 ] iffSHN^ -V * ;i/MMOS h ^ > # - £ <fc t&IBPf - 

wwsv^y it. Fis^ymt=:wi$tt(im?m?~- bnmt^-mwKTt-A 

® fftic* - - 9 v ~7 V X & <E^4MScMffcJg £ , K 1/ >f W tffuSB 

* fe It 2 * tt 3 lCfB«©ffi1#gtfM0S¥*£#S£tt o 

2 0 ] B&IBN^ * ;i/^MOS h9>S?;**-a3J: tffffgBP^ ^ * ;i/ 
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£ Uttt2ifctt3 cgBtt<z)ffiffiMM()S¥«#i&1K. 

m$Vg 2 2 ] tfrfaH- ®^©M0S h ^ > # - <fc frfiB8l^.©« 
5t(Z)M0S h ^ > ^ # - J: tJfBrffB^Eg©il3t(5DMOS b^yV**- iCfc W -5 i&SB 

1 X 1 0 16 ~ 1 X 1 0 18 atoms/cm 3 T*> y , 

B&IB#l-©«it©MOS h y * - £ J; t^fffiam— o^atcDMOS h ^ > s;* # - 

x&-iz&v&Mmii5*mtym&mmm<D7fimy9mmtfi x 1 o 19 atoms/cm 3 # 

[Ht3tg2 3] BtffBN^-V^;i/MM0Sh^>^X^-«)BtfiB^IlO«l5t(Z)M0 
3£©M0S h 9 > * - Jc W *«rSB<B^«4»»«SS«»©^«^«««:3)l * 

S?^ * - £ J: itffB3l — ©«3t©M0S h 9 > S?* * - J: ftffa^H ©f?£)£©MOS 
h ^ £ J: f&IB^Eg©#it<Z>MOS h 9 > S?* * - lc W -5 ftfSBffi^iK 
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2 1 V*Tftfrl£fcffi«©ffi«MM0S4M*#&tt o 

sh^yvxz-tej: zfmm&^&m&oms h^yifx-n—isj: zfmm&wom 

ttBF 2 7?fe *J . f&fEP^ * *;i/MM0S h7>^* - <D f&3B!B— CDflKiCDMOS h 9 > 
^ X # - £ J: ^§rflHmzl(D^jt©MOS h7>^Xif-fei: tffufBffl= (Z>=ipj£<Z)MOS 

> £ ttBF 2 T?& S d £ "T 1 8 73r 

1 * « 2 * 3 icfBS<Z)«*iiMM0S¥## 

^ t? r t & £ £ 1 £ £ « 2 * 3 Kmm&ttmmms^mftm 

So 

& * ^ ^ * ©f^y;-i/3>Ii?*5 H ^ <z>p^ * ;i/MM0S 
$£«. 

[0 0 0 1] 
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#tC«JEE&a}tg(Voltage Detector, ^VDil^|2)^>^SjE \s*=l I/- # (Volt 
age Regulator, J£^VR£:^SB) -^X^f y^y^fU^fa. U- # (Switching Regul 

a tor, ]^mmtmm^^)^E<D.^v - ^ ^ > b^mi^mm^^yyzf 
, nyrtis-#te£<Dr±u>f¥m&mmzm'$rz> 0 

[0 0 0 2] 

a >^£&&P^*;i/MM0Sh^ (JgmPMOSiiiifa) i:fr£>& 

&*B*fMM0Sfi3i (Complementary MOS, J^CMOS^gS) 7 -f - ;i/ 

[0 0 0 3] 

St © 2>> £ ^ * * )\s © it® JC S ti S -V * /!/ 5 

* ;v H & o T V> 6 0 
[0 0 0 4] 

0. 5 V^-HCtR)^**-^ MOSh^>*;^*-©fi«fE»f^© — 
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[0 0 0 5] 

-x±m<z>wtmx & s &mfcmft ni&mmmm zmii ^a^nmm^ tvx 
, aio^gi i c^-fNMos©^- bmm&mnMtfnmx&v. PMos©^-h 

X& £ o 3 <Z>#-£E§?NM0S £ E^PMOSil t> ic^w^ -V * ;i/Mtf>M0S h 9 > *J7. # - 

x$>z>t=.&. Lg^wmm*'\^<vx%m^tey'7xuyt/3>vFmmv>mtt> 

iz M t* mft fe * tttB?li»*# £ %, ic oflg £ £ . 
[0 0 0 6] 

OSiiPMOS©^- Mi* *^/Sr^LT©^IR«:38W^MWlCNMOS^&PMOS*-e3li«! 

as/y n>*ji^e>^jaan*»^tctt-e<o#jgss/y ny^<DPm^<D4y\f 
-#>xtf-&<mm®x&^z.n. mi lKm-t 4 Fm&vm&iz 
itm n?mo>^mm imm ic as # ss&aiaa * ic 5/ y >f k * & e? sre 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 

m# t z m *■ %> wmmos^mfomn tc & v %t , mm?- * * simos h ? > & * 

[0 0 10] 
[0011] 

(3) iulHN^*;vMMOSh^>^;*#-(Z)P§ff^- hmffitS&Z*Mm??- J r 
[0 0 1 2] 

(4 ) !frffiSffi{fr#*&gB«--©#l£SS/y 3>T?&$ffi*iMM0S4M»fl#gtt 
[0013] 

(5) |&B«-©#«gas/y n -6 t&gB«m#tt, Jfc«tt<£»KfcSS 

[0014] 
[0 0 15] 
[0 0 16] 
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(8) mmm-(D&M&isv nyfrb&zmmi&ffimz. uMftiesmmibM 

[0 0 17] 

2 o o o A^e, 6 o o o A<DmwT*&z>ffi%imos¥m&mm£ vr=. 0 

[0 0 18] 

do) msmm-(D^M^>v ny^mm^-o^-mm^mv)^^ fz<d 

0#^J/'J3>0W5 0 OA^f) 2 5 0 0 A<Dmm-V2bV. tuffa^— <Z>ffi 
M&&Mis Fammifi 5 0 0 Afrt>2 5 0 0 A(Z)&H"Ti&&*B*i§?M0S¥ 

[0 0 19] 

(11) talBN^ * ;i/§tffios h^>^x#-fc<fc tfiaiBP^ * ;i/MMOS h ^ 

©tfff3^-©#^^S>U 3>^P>^^fff|H©m^©^l±2 0 0 0A^&6 0 0 
0 A OiHT* & »; > t&SBN^ -V * ;i/MM0S ^fff ISP^ * * ;i^M 

©#*sss/y 3>©«raB«*ft#©Kj?tt5 001^^,250 oA©«gHT*& 

[0 0 2 0] 

(12) BaiHlt«e^iSaM^^-©NM«fii^»^^^^^ 1 x l o 14 ~ 
9X1 0 18 atoms/cm 3 T'&£ U > * fetittill***, S/- hfijRf#»kQ/D 

[0 0 2 1] 

(13) mm&mMmmm&mii<Dmm,ffimttm®mmtf 1x10% 
jn*&&v>t.it.\*mm&ii&* $/- hsstflt^i 0 0 q e>»s a/ 
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[0 0 2 2] 

d4) mmtm^i&mm^m-aypmmmmt^mmmm^ ixio 14 ~ 

9X1 0 18 atoms/cm 3 7?$>S^n>*fc«BF 2 $:^^ h &jfrfB#$t k Q / 

[0 0 2 3] 

(15) S&ffiJt«»«iRMft«ri©PM««tfr tt^«%i8ffi^ ixio 19 ato 

[0 0 2 4] 

(16) t/ v k# # > y x 9- > v v * >r k *> l < 

[0 0 2 5] 

(17) trfg3N^^^;i/MM0Sh^>^X^-OP§?^- hM^fe^^SrflBP^ 
[0 0 2 6] 

(1 8) BtffHN^^^;i/^M0SF^>i;x^-33<J:?5ltflBP^^*;i/MM0SF^ 
[0 0 2 7] 

(1 9) |ffSBN^-v^;i/MM0SF^>^X^-^3«J:^ltflBP^^^;i/^M0SF^ 



1 0 
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[0 0 2 8] 

(2 0) BtflBN^^^^MMOSh^^i/^^-fe^t^tfflBP^^^^MMOSh^ 
- A* - ^ y :/ U T V > £ fi^iilSffi MffcJi £ , F 1/ >f > $1 £ W tfi&fBPM^ - 

m?M>f - hmmt ¥ ® m ic *-A-^y7L& ^-m^ummm&mwtm £.&* 

[0 0 2 9] 

(21) BtffHN^ ^ * ;pmmos h<5yVX*-l3& tff&IBP^ -V * ;i/MM0S h =y 

©W^f38«f&IBffi«SJfi«»<fc U $ ^lc^^^A{W{cJ£fcbTltflBPS[y- 

MOS h ^ > x # - 5: if *B*iMM0S¥##^ff £: L . 
[0 0 3 0] 

(2 2) ffflH^-<Z)^©M0Sh^>^X^-i3J:tK|&fH^CD«|^<Z)M0Sh 
^ > # - £ J: ^BfffBHE3©^p)t©M0S h ^ > # - W 5 ffffB{£^M# 

1 X 1 0 16 ~ 1 X 1 0 18 atoms/cm 3 T*& U , iMBSS— 
©*t3t<Z)M0S h^>^X^-^3J: tf f8fia«— ©#3i©M0S h ^ > # - £ <fc tffa 

IB£I= ©«jt<z)MOS h ^ > s^x # - & <fc tJfltfSa^ea^^jt^Mos h^>Vx&- \z 

&vzmmm*mmmmmmim<D^u®mmtf i x i o 19 atoms/cm 3 j^jhT*fes 

[0 0 3 1 ] 



1 1 



2001-3084401 



#2001—044068 



*J > BtflHN^ ^ *;i/MM0S h ^ > # - © BfflHS-(Z>«^©M0S h ^ > * - 
n <fc iu sH^H ®^gtf)M0S N ^ > i/'X # - £ <k tfiuiEH^CD^tfDMOS h ^ > *J 

x # - <fc t^BatH#ieg(Z)^©Mos h ^ > # - tc & n & mmm^n^mmm 

[0 0 3 2] 

(2 4) tfffBPf-.^^;i/MM0Sh^>^X^-G)t5IB^-cp«^©M0Sh^> 
# - 1o&Z$mj&%&=<Dffim<DmS h 9 > # - <fc 0BtffH^Eg©«P^(Z)MOS 

h ^ > ^x # - icfctts b&IH<S^MW^MM©^M%*^ n y * kteBF 2 T- 

& y , b&shp^ ^ * ;i/^mos v^yv**- (Dmmm-^m^oyms v y # 

- *3 J: t?BtffHfc©«itCDMOS N ^ > S^X $ - J: tftufB^CAfiigCDMOS h =y y 
J: tK|tfgB^EgOD«jt«)MOS h ^ > # - iC W «ltfSB«^Jtt«>»li! 
ifctWi ©*1W&#>K n > 3; «BF 2 -e & & *B*t§?M0S¥##^tt £.L1z.o 
[0 0 3 3] 

(2 5) tffSBN^^^^MMOSh^^^X^-li. b^V^mE^*!^^ 

* <£> > A > X ;* > h ST & £ <h ^ * ;i/MM0S h ^ > x # - 5: ^ tf 
[0 0 3 4] 

(2 6) ttr§BN^-Y^;i/^Mosh^>i;x^-ii, x^^m.n&i^mk^^ 

[0 0 3 5] 

(2 7) f&fBP^*;i/§?M0Sh v>^x^-«, bSwumEEtf*®^** 

A>X ^ > hSt'^Sf- <Z)P^ *;i/MM0S h 9 > £>x # - &-g-tf*B 
[0 0 3 6] 

(2 8) itflBP^^l/MMOSh^ L^V^mEtftl&^-v 
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[0 0 3 7] 
[0 0 3 8] 

##g«i o i c^sti^y- h*«^p+M©#iieas/y 3> i o 7-e*>y 

;i/«U 0 2lC7£/££*lfc>f- MiA^tt'JP+S©^^'; n> 1 07t 
&£^>y;i/KW>^t<5DPM0Sl 1 2 £fre>&£CMOS£, 7-f-^/Klft*Kl 

*CREI»-<fcifK:«v>e>*iSP-S*t#i Hfei^N-gfiiifici l 5£^e>$M&£ 

h*itft6P + #JgfiS"j3> 1 0 7&m&tfl X 1 0 18 a torn 

, 1 1 5itt(Dm^m(Dm^^hcms<Dff- hwmt.m-m<o^u&t/v =» 

[0 0 3 9] 

PM0S1 1 2lC;J3V*T4r*- MilrP+^M^'JnVl 0 7 Ntf 

^!g^^^;vMPM0SlCJ3V>TttL^VNfil«JBh$:MA«- 0. 5VJ£* 

<£8U***# £ {c«T|g £ & S „ 
[0 0 4 0] 

-#NM0S1 1 3 iCfc^Ttt, ? + 4Ht8&i/V =r> 1 0 7<D>>f- h«« fcPS!4M» 
fflffilttr ffl T * iz ^ # - H L T £ < >f ;* > & A CD □ * * 2/ 



ffifElf 2001-3084401 



#2 001 — 044068 



[0 0 4 1] 
[0 0 4 2] 

mrnv- hn-r^^nxnm-2 o%©x^n^ hmniav* ¥#tt$iB 

[0 0 4 3] 

El lCl±P-$g#tffr 1 1 4 <fct>*N-^m^l 1 5<Dmj3ZmLT^2>i)K ^tl 

e> <Ajgm#©#$t £ m& izm& £ *x £ * #jk 3 x h gu^© @ m 

[0.044] 

lftt2 0 0 0A^e> 6 0 0 OAeS©IRJ?Tf*y, 2/- h««t«tt-€-OfitfE© 

1X1 0 14 ~9X 1 0 18 atoms/cm 3 ;g,g(Z>$ggT*&U, N-g^l 1 5{CJ3V> 
TttU >*^UiftSR«:J§V* 1 X 1 0 14 ~9 X 1 0 18 atoms/'c«^gfl!©» i KTfe<& 

o 

[0 0 4 5] 
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#tcN^i: y *mm.mt<DmT*mmtePM<Dm,mm*£ yisttJ&xs 
g-r**>f *>SAiSJc«fc yf?fc*i<&fc«>, ffi^^x^icj; yp-g»j:t;N 

[0 0 4 6] 

H2ii^^«K:j:«iEsvR©*^«iis:^„ mzmmmmm® 1 23^1 

5-7>yi 2 4 fcPMOSffl^jJJfry-l 2 5 tjgjftl 2 9 #BE[B» 1 30^ 

o 

[0 0 4 7] 

h W»fl[^fcSP- «mi*K: «k y #£Eia» £ £ 4: tc j: 

[0 0 4 8] 
[0 0 4 9] 



1 5 



mSE# 2001-3084401 



#2 001 — 044068 



VRtttSt-f-mA^e>iS[SmA©«^S:m^t--5^, -£*U*PM0Sffi;/ji!t^(Z>i81frfg 
[0 0 5 0] 

/ha<*ov-xi:Kw> ia*jEE#/.h $ v ^mmmtt* - k tc & v^ x 

[0 0 5 1] 

Id= ( /i • Cox • W/L) X {(Vgs-Vth) - 1 / 2 • Vds} X Vds — ( 1 ) 
Id: Kl/>f>*«5 

Cox: ^f- MWBI$JI 
W : 9"Y*J\/1K 

Vgs : Jf- h - y-^|ffl«JE 

Vth: L^V>ffl«ffi 

Vds: FW>- V-X|!3«fib 

[0 0 5 2] 

mm*m^-z~?. v g s^>vds*v>$<T%+^^^Ki/>r>i:-rsictt > (i 

[0 0 5 3] 

- ? «8S fefUHH b fc * * b £ vMSfltEEtfXSttjEftMmc^ ^ * ;i/«©^/h^ff ^ 
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[0 0 54] 

£ fcvRtc & v z <d?+ vny mm*?- b cmsmmz j: & m& t 

) ODV^^SE/DM^ffc-rS^, EMNMOS, DMNM0SM#£ =b tCil&^-V * 

£ & £ #># * ©mos© b £ v n y # * # > x ©taagEfl; ic *f 

[0 0 5 5] 

/DM IC J: <£> a^«JBh HJg& IC £ V % T NMOS =fo b < tePMOStf) E *> £ % #3g#{ # «r £ *e 
[0 0 5 6] 

j£*_lvr ic £ w s w <d mm & « w l & ^ & y as ^m^- & «its swr 
*»io»M c j: y vr n mm^* w& u r & < „ 

[0 0 5 7] 
[0 0 5 8] 

n*g<. iff mm^mm mmm <d &m & ¥m&mu^<»mm izm v v ^ n v \ e> 
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F<DmmiiWkmiz£2>tf > w>mmzi*5 o o a*^ 2 5 0 oAoimgc 

n>£¥#tt£©{fc»fWI&T*&£S£». <£«JEEI6^> 4&M9kmjj. <£=ixMc 

£ # £ £ ©¥#tt^gttfg © ft-h £ & & . 
[0 0 5 9] 

$ £>lcH3 &c£^TteP-*g£n;#i 1 4 fcN-fifftfr 1 1 5 &#|g&S/y 
^MS/y-9->f KS:«*Lfe«*©«P^<Z)l*»fl^MS/y 1?->f F&MmJCfifc* 

•r s xig 7 n - tc «fc u j*nriB -e & & 2: t? & & y a > 

©Igli, $&ff##2 0 0 0 Ajfrfe 6 0 0 0 AmBMD&V KflHtOTJffcH 
— Jgl?&£fc#>, 5 0 0A^f>2 5 0 0 A£@l iZ^mMMlZit^m < &o T 
& z: fc-fr , «fc *; # «TtB i: y £ © j&lc T «Jfc#j£ h & o T 

[0 0 6 0] 

[00 6 1] 

HI Ki^Lfcm(S«t<Z)3tv^tt#|gas/y n:/fre>fcS«l^&Jfc«tt»* 
«%»fi-eflS«Sfcfe*P+fi«tfr i i 7i:N+gStfti i 8£LT^£,#jc&s 
c #ffi0»®*^tcjfc«ttKSv%s/- h«*fi:ffi*ejfc»ag*i«fii|3&iggtig»K:fev^T 
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[0 0 6 2] 

£**MbilU mmiZlX 1 0 19 ato ms/aPmm^X**/- M££tffi«£mQ 

[0 0 6 3] 
[0 0 6 4] 

^- MilMMtt'feS P+MIi/'J a> 1 0 7*«©CM0S*e&y 
U<JiKU>f >£tt&*il*W»ft©m*att*N- 1 1 9, P-120fcU V 

mmmo>m^mmm^+ 103, p+io4t LfeMosh^>^^^-^5tt it 



1 9 
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m # **» K & W" S r £ T*7£ f& $ *l £ . 
[0 0 6 5] 

<£*M>il^©McJStt, PM0S1 1 2©P- 1 2 0(D#-^lC«^»B#fi:bT^ 
n>fcV^ttBF 2 £MV^£g#l X 1 0 16 ~1 X 1 0 18 atoms/cm 3 ^T*^U. N 
M0S1 1 3 ON— 1 1 9 0^{Ctt^M%il UTU >&Vn L liiifciii £ M V*JIft# 1 
X 1 0 16 ~1 X 1 0 18 atoms/cm 3 ^T?&S o PMOS 1 

i 2©p+ i o 4<z)^^•^c^d;^^^^^:LT^D>^^^b^iBF 2 $:mv^^i^^l x i 

0 19 atoms/cm 3 J£Lt-e3D U , NMOS 113 ©N + 10 3 ^^tC«^M%i: lt'J> 
te^LtefamZm^mmtf l X l 0 19 atoms/cm 3 JS*_tn?&£ 0 
[0 0 6 6] 

. 5 timfrbmvm'ZSb&o M 5 iCfc V>T &PMOS 1 1 2 OD#<ffiI£: 7 -fe v V 

#^T*3dU, NM0S1 1 3 ttSK^t7t*; h*?tjt£:&oT V^tf, f^©HI8&T? 

7 -fey httJifcU «»#fa###fin? V-:*£ Kl/>f >#H£L 

•fey Mffii *fcB5JcH:<9*- h*«4lUTP+#l§aS/y 3>^JB©«f 
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6 ~1X1 0 18 ato«s/cB^g|6T*feS D ^M#aS©ffifCMtt, PMOSl 12CP 
+ 10 4 (Dm&lZlttMm £ bt^n S/J&^LIiBFg&JBuaRflgtf 1X1 0 19 ato 
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s/cm 3 gfgT*$>Sc ffi7tt&8ff<Z>f£ifcJfftt* PM0S1 1 2©P+1 0 4 (D^^lZ 
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